The pineal complex in Roman high avoidance and Roman low avoidance rats.
Previous studies have shown that the pineal gland of Roman high avoidance (RHA/Verh) rats is larger than that of Roman low avoidance rats (RLA/Verh). In the present study measurement of enzyme activities (serotonin-N-acetyl-transferase, hydroxyindole-O-methyltransferase) revealed that pineals of RHA/Verh rats are twice as active in melatonin production than pineals of RLA/Verh rats. Indoleamine content was also higher in RHA/Verh rats, whereas noradrenaline content was the same in both lines. When values were expressed per mg protein, these differences disappeared except for N-acetyl-serotonin and noradrenaline which were higher or lower in RHA/Verh rats, respectively. Both lines had higher serum levels of melatonin during the dark phase than during the light phase. However, RHA/Verh rats had increased serum levels as compared to RLA/Verh rats during both day and night. Morphometric analysis of the deep and superficial part of the pineal complex revealed, that the volumes of both parts are enlarged in RHA/Verh rats. Electron microscopic studies of pineals collected during day- and nighttime showed higher numbers of synaptic ribbons per unit area in pineals of RHA/Verh rats. In pineals collected during June synaptic ribbons displayed a day/night rhythm in RHA/Verh rats only, whereas in glands of both lines collected during November no daily changes were found. These results show that closely related but divergently selected rat lines may differ in pineal ultrastructure and pineal function.